Methotrexate influx via folate transporters into alveolar epithelial cell line A549.
Methotrexate (MTX), a drug used for the treatment of certain cancers as well as rheumatoid arthritis, sometimes induces serious interstitial lung injury. Although lung toxicity of MTX is related to its accumulation, the information concerning MTX transport in the lungs is lacking. In this study, we investigated the mechanisms underlying MTX influx into human alveolar epithelial cell line A549. MTX influx into A549 cells was time-, pH-, and temperature-dependent and showed saturation kinetics. The influx was inhibited by folic acid with IC50 values of 256.1 μM at pH 7.4 and 1.6 μM at pH 5.5, indicating that the mechanisms underlying MTX influx would be different at these pHs. We then examined the role of two folate transporters in MTX influx, reduced folate carrier (RFC) and proton-coupled folate transporter (PCFT). The expression of RFC and PCFT mRNAs in A549 cells was confirmed by reverse transcription polymerase chain reaction. In addition, MTX influx was inhibited by thiamine monophosphate, an RFC inhibitor, at pH 7.4, and by sulfasalazine, a PCFT inhibitor, at pH 5.5. These results indicated that RFC and PCFT are predominantly involved in MTX influx into A549 cells at pH 7.4 and pH 5.5, respectively.